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Baveno VIl Consensus : Definitions

e Cirrhosis: Fibrotic changes and nodular regeneration of liver due to chronic insults

e Compensated advanced chronic liver disease : > 15 kPa liver stiffness. Divided into 2
depending of CSPH

o  Clinical significant portal hypertension: HVWP > 10 mmHG and Liver stiffness >25
kPA. Ruled out if T.E <15 kPA and Platelets > 150

e Decompensated cirrhosis : events - ascites, hepatic encephalopathy, GIT bleed

e Acuteliver failure : jaundice (liver damage) to encephalopathy (impaired function) in less
than 28 weeks
o Hyperacute: 7 days
o Acute:8-28days
o Subacute : 4 weeks to 28 weeks
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Liver stiffness and Cirrhosis Stage

Liver decompensation and liver-related death
— C— oy o P

+Plat >150, Baveno Vl-avoid endoscopy

e
+Plat 2150, exclude CSPH
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Assume CSPH:
HCV, HBV, ALD
Non-obese NASH

Baveno VII, 2021 -



Course of Cirrhosis

Biomarkers and complications associated with increased risk of decompensation and death

Low risk Indeterminate | Highrrisk ( ! Variceal bleeding >
Platelet count  2150x 10%/L  110-149x 10%/L <110 x 10%/L § 1 T
Vi o0 e o I T i | Variceal band ligation Transjugular intrahepatic
a . > . .
Liver S.tlfanSS <10kPa ......... 10-19 kPa _ZOkPa ......... ¢ | Intravenous octreotide portosystemlc shunt (T|PS)
Hepatic venous <5 mm Hg 5-9 mm Hg 210 mm Hg i | Antibiotics plus
pressure gradient i | nonselective B-blockers
Compensated Increasing risk of complications | Decompensated Spontaneous Hepatorenal Death
cirrhosis T T . cirrhosis i Ascites ——— bacterial peritonitis syndrome ——- or
— . : T 5 T 5 ; T . Transplant

Control of underlying liver disease Nonselective i | Aldosterone- Antibiotics Terlipressin

Alcohol abstinence B-blockers t | antagonists plus albumin Norepinephrine

Weight Loss (if obesity) plus diuretics

Hepatitis B viral suppression TIPS

Hepatitis C cure : ] Falls

. o . . . Hepatic encephalopathy ——Trauma Coma——»

Disease-modifying measures and interventions ;
‘ Lactulose Rifaximin High-protein diet
\ '

Risk of hepatocellular carcinoma »

Tapper. JAMA. 2023 /A



Different clinical courses of acutely decompensated cirrhosis

Infections

[ ACLF
_ﬁ's.“ ( [] Death
o TR 1\
b ™Y
> (RN
‘?: Lo Pre-ACLF
R Dnd 7 S
n=213
Unstable decompensated cirrhosis
= n =233
Stable decompensated cirrhosis
n =620
| T | I |
0 90 180 270 360

Days

3 groups of acute decompensation
without ACLF

* PreACLF : CLIF C ACLF criteria
within 90 days

* Unstable Decompensated
cirrhosis : recurrent events

» Stable Decompensated Cirrhosis

2 major pathophysiology
» Systemic inflammation
Portal hypertension

Patient tailored approachin
managing acute
decompensation

Trebicka. JHepatology. 2020



Complications of Cirrhosis
Related to Portal

Hypertension ﬁ;ge_r’rp:r:;riqoln
Ascites
Varices
Hepatic » Altereddrug
encephalopathy metabolism
ClrrhOTlC « Sarcopenia
cardiomyopathy * Frailty
Portopulmonary « Hypogonadism
syndrome * Hyponatremia
Hepatopulmonary « Coagulopathy
syndrome

* Hepatocellular

Hepatorenal syndrome carcinoma

Portal hypertensive
gastropathy
Relative adrenal
insufficiency




Mild : only detected
by imaging

Moderate:
symmetrical

ASCi'I'eS distension of the

abdomen

Severe : marked
distension




Ascites

Uncomplicated

Not infected
Not associated with renal dysfunction

Refractory - no mobilization or early recurrence
(grade 2/3 within 4 weeks)

Diuretic resistant : refractory to dietary sodium restriction and intensive treatment

Diuretic intractable :treatmentinduced complications

BSG. Gut. 2021
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No further decomp.
n =272 (44%)

Further bleeding decomp.
Ascites as index decomp. n=18 (3%)

n = 622 (100%)

Further non-bleeding decomp.
n =161 (26%)

Grade 3 ascites
n = 299 (48%)

22 further decomp.
n =171 (27%)

Balcar. JHep.2022




Pathophysiology of Ascites

Cirrhosis

I Obstruction to portal flow I

v

o I Portal hypertension I

v

l A Shear stress to splanchnic vessels |
A Portal flow ¥

i i L >
| A Production of vasodilators | Tranetor of P> Systemic circulation

+ vasodilators via *
ortosystemic
I Splanchnic vasodilatation I P shl.)nlnts Systemic
+ vasodilatation
I Splanchnic pooling |
* Stimulation of
| ' EABV | baroreceptors

\2

l Activation of vasoconstrictor systems SNS, RAAS, AVP l S

Altered renal 5, | Renal hypoperfusion |<— —>| Water & Na retention |
autoregulation * +
| Risk for renal failure I | Ascites I

EASL Guidelines .....decompensated cirrhosis. Jhepatol (2018)




Evaluation of ascites

Clinical evaluation

Features / risks of chronic liver disease

Diagnostic
paracentesis

* Cellcount: PMN > 250 cells (SBP) . >
500 PMN (greater specificity)

Shifting dullness

High levels ? Secondary infection

Imaging
* Culture, Bacterial DNA detection o
Ultrasound or CT scan : for mild ascites o
and other complications * Protein, albumin levels .
* Cytology ¢
[ J
* Triglycerides, amylase, lipase, BNP, °
ADA

VO O U Y4



SAAG

Diagnostic Paracentesis

A 4

SAAG =1.1 g/dL

A

Ascitic Protein
<2.5 g/dL

y

Ascitic Protein
=2.5g/dL

Postsinusoidal

Elastography
|

Abdominal imaging

——————— -+ Hepatic venogram, HVPG', TJLB

Echocardiography

HV Doppler

A 4

SAAG <1.1g/dL

Peritoneal disease

Cytology, AFB/ADA
abdominal imaging

Biggins, Hepatology. August 2021.

Laparoscopy +
peritoneal:biopsy

13



Treatment of ascites

e Dietary salt restriction : no added salt or no precooked/ packaged meals

e Diuretics : symptomatic benefit. No modified natural history of ascites
Spironolactone : start dose 100 mg (max 400mg) titrated every 3 - 4 days
Amiloride : not recommended

Eplerenone : intolerance or gynecomastia

Furosemide : start 40 mg OD (max 160 mg OD)

O

o O O

e Sequential vs Combination: Rapid mobilization vs complications of therapy
o Moderate ascites : Spironolactone monotherapy

o Persistent or severe ascites : combination

e Targets: <0.5kg/day - no edema ; <1kg/day - edema



Therapeutic paracentesis

e Rapid mobilization.

e Largevolume:5litres + Human
albumin 6 - 8 g/litre

e Human albumin: if less than 5 liters
o SBP
o Renalimpairment
o Acute on chronic liver failure

Incidence of PPCD ( Albumin vs Collolgs)

60 - 29/52
50
()]
T 401 *
2 35/112
o -
a %0 5/21
o
6'3 204 477 4/24 11/64
o
107 / _
0 %,
<5 5-9 >9
liters

Gines et al. Gastroenterology 1996




TIPSS in Ascites

o Benefits : better control, improved
QOL, improved nutrition status

e Complications : Hepatic
encephalopathy, stent thrombosis,
stenosis, availability

e Patient selection: caution in age
>70, Platelets <75, MELD > 18,
Current H.E, infection, HRS

e Contraindication : heart failure,
pulmonary hypertension

Aithal GP. Gut. 2021
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Spontaneous Bacterial Peritonitis

Early diagnosis + Empiric antibiotics
treatment o 3 'Q\Se’r’ring,Severi’ry, Local resistance
Risk of mortality with del vV .
ISK OT mortality wi elay Album|n
Diagnostic
paracentesis @@
Neutrophils > 250 cells /mm Repeq+ didgnos'ﬁc

48 hours (> 25% of neutrophil count

Risk factor : total protein < 15g/L _I_
ap .
reduction

Aithal GP. Gut. 2021
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SBP : primary vs secondary prophylaxis ::

¥ Highrisk : acute Gl bleed, low ascitic protein, prior SBP

” Primary : Norfloxacin 400 mg OD
o EASL:inCTP>9, Bilirubin >3, Protein <15g/L , Renal dysfunction
o AASLD : Fluid protein <159/l + renal dysfunction
o SSA: Ciprofloxacin use. Concern of long term antibiotics

o Rifaximin: norole

» Secondary
o Recurrenceinlyear - 70%, Survival decreased 25 - 30% at 2 year
o Norfloxacin 400 mg OD or Ciprofloxacin

4 4
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Hepatic Hydrothorax o

Transudate pleural fluid + raised
Serum Pleural fluid Albumin gradient

Micro leaks in diaphragm defects

Poor prognosis : median survival 8 -12
months

Treatment : diuretics + paracentesis

Refractory : thoracocentesis / TIPSS /
Liver transplant




Gl Bleed in
Cirrhosis

70 % of bleed in portal HTN :
variceal

Risk of variceal bleed
CTPA:42%,CTPB/C:72%
Size of varices

Red wale signs

Progression from small to
large varices: higher in CTP
B/C, alcohol cirrhosis and in
decompensation




No Baveno VI criteria Baveno VI criteria

v v

LS = fgoKl:g;;LPLT LS > 20 KPa AND/OR
. ceMz40 _ Lawet"7| PLT<150x10°/L
v “'..--""'-- i
No upper endoscopy U endosco
(low probability of high-risk varices) it ey

A 4

ACLD + low-risk varices
(F1 w/o red signs)

Primary prophylaxis
(compensated cirrhosis )
* EBL + NSBBs
* EBL (high-risk varices or
contraindications to NSBBs)
+ NSBBs [carvedilol (first choice),
propranolol, or nadolol]

v v
Cirrhosis:
sated ACLD: S
TE + PLT count every 1 year If removal/suppression of the primary 1“;‘;‘?‘? lr_\ter'vaajg until eradifciation X
etiological factor follow-up: 2-3 years irst follow-up: 3-6 months after 2
eradication, then every 6-12 months | -

Pallio, S.;Diagnostics.2023
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Acute gastrointestinal bleeding + portal hypertension

Alirway
Initial assesment (history, physical & blood exam, cultures) Breathing
& resuscitation « > Circulation
l - Volume replacement with crystalloids
o (or colloids)
= Immediate start of drug therapy - Restrictive transfusion
= (somatostatin/terlipressin) Hb threshold of 7 g/dl & target of 7-9 g/dl
3 Antibiotic prophylaxis
2 (ceftriaxone or norfloxacine)
3
g i
©
£ 2
g' g > Early diagnostic endoscopy (<12 h) g
w o |
' o = Q ¥ g
E - 8 Confirm variceal bleeding (3]
® o ! @)
-S ol [ ¥ O
© £ =z . L g
v g — L Endoscopic therapy (band ligation) =<
o
£ +
B
c + maintain vasoactive drug therapy 3-5 days
3 and antibiotic prophylaxis (ceftriaxone or norfloxacine )
= |
v R
Control Further bleeding
(~85% of cases) (~15% of cases)
Consider early TIPS Rescue with TIPS
in high-risk

EASL Guidelines .....decompensated cirrhosis. Jhepatol. 2018 -



Secondary Prophylaxis Gl Bleed : Baveno 7 consensus

® NSBB (Carvedilol, preferred) + Endoscopic band ligation

° TIPSS if rebleed despite NSBB
Early preemptive : High risk CP C or B>7 with active bleed at endoscopy (or HVYWP >

20)
® Salvage:if other methods don’t control bleed

® Ineffective without planned transplantin : CP > 14, MELD > 30, Lactate >12
® Gastric varices : EUS guided coiling vs cyanoacrylate injection

® HVPG guided therapy :
® Invasive and limited availability
® 50%reduction or to less than 12 mmHG



Triggers

 |Infections

Renal » Diuretic-induced
ImPCIil'men'I' + Gl bleeding

» Paracentesis without

in CirrhOSis adequate volume

expansion
 Nephrotoxic drugs

 NSAIDs



cirrhosi

Advanced

s

. Portal hypertension )

Vasodilator mediators
(NO, CO and
endocannabinoids)

'\ Cirrhotic
cardiomyopath

1 Cardiac output

v
anchnic arterial vasodilation )

Decreased
vascular
resistance
4

(Effective arterial hypovolaemia)

¥
Activation of vasoconstrictor factors
* RAAS
* SNS
= AVP

)

1 Decreased GFR

T Prostaglandins

Renal vasoconstriction

\

DAMPs
(HMGB1, HSPs and
hyaluronic acid)

VO

Inflammatory response

Bacterial
translocation
(PAMPs)

Activation of
immune cell

Inflammatory mediators
(cytokines, chemokines
and NO)

Impaired renal Kidney «
autoregulation gissuey h
injury?

EASL Guidelines

.....decompensated cirrhosis. Jhepatol (2018)




Proteinuria >500mg /day
Micro hematuria >50 RBC/HPF
Renal ultrasound

Simultaneous kidney, liver
transplant in :

CKD : Stage 3b >90 days
or biopsy 30% fibrosis
AKI on dialysis for 8 — 12
weeks

(sCr T 226 umol/LwWithin 48 hours
or 250% T from baseline)

Acu

te kidney Injury

V/ /Y

l

Determine phenotype | N Urine sediment

Structural
renal disease

v

[

Treat according to
etiology

Urine biomarkers : NGAL, IL 18

Prerenal

~
Determine stage

[ Stage 1 ] [ Stage 2 J [ Stage 3 J |nfect|ons
|\ J
Y N  Volume loss
Assess for and treat the _—
[ precipitating factors* ] Nephr0t0X|C drUgS

expansion with albumin 1gm/kg body

[ Diuretic withdrawal and volume J

weight, max 100 gm/day

(

L

Close monitoring with daily blood work ]4—

Volume responsive
(L sCr to < 26 umol/t  Of basellne)

Sl I

Oth F Ifil the di ti
L e J—— “cr.te:a lognest® |E=m HRS NAKI : HRS-AKD vs HRS- CKD

Yes

Treat with vasoconstrictors
and albumin

A

* l

[ Transplant candidate No es

Yes

(

Assess for liver
transplant and support
with RRT

)

No

Palliative
care
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HRS- AKI

V/ /Y

Treatment

Criteria

4

Serum Creatinine >26.5 umol/L within 48
hours Vasoconstrictors

Increase in serum Cr >50%

Urinary output < 0.5 ml/kg B.W. =6 hours

Terlipressin (most studied)
+ albumin

Norepinephrine + albumin
(target MAP > 10 mmHG
from baseline)

Midodrine + octreotide : less
effective

Renal
No/ poor response to diuretic withdrawal,  Replacement

volume expansion and albumin : 48 hours

General indications

Absence of shock, nephrotoxic drugs, TIPSS

renal parenchymal disease

Consider if safe (MELD 18, ‘

Liver transplant

Tbil <80)
'A



g Terlipressin ‘

o Vasoconstrictor activity in the splanchnic (V1) and systemic .
vasculature (V2 - renal tubules)

o Dose titration : increase if no Creatinine decrease by 25% in 48 hours

e Poor response (less than within 26.5 umol of baseline): continue for 14
days

o Side effects: diarrhea, abdominal cramps, ischemia (cardiac,
intestinal), skin discoloration, respiratory failure
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Hyponatremia

» Hypovolemic vs Hypervolemic

¥ MELD-Na: better prognostic score than
MELD

¥  Evaluation : urine osmolality, volume
status

V/ /Y

Treatment

Fluid Restriction Less than 1
litre/day

Volume expansion Crystalloids

P Albumin
i ; Severe

Hypertonic saline e tremic

Symptomatic

Not recommended:

vaptans

y

-



Hepatic Encephalopathy

e Brain dysfunction caused by liver insufficiency and/or portosystemic
shunting

o Impact on morbidity, mortality (50% at 1year), caregiver burden and
hospitalization




Four Axes of Classifiying Hepatic Encephalopathy ‘




-

[ Protein modification |

Gene expression
Microglial activation
Gap junction
Glymphatic system
Energy impairment
GABAergic tone
NMDA stimulation
CSF metabolites

Senescence
Cell death

Irreversibility

Systemic factors

' )

P Cerebral factors and alterations 7\

Increased astrocyte Ammonia
glutamine Cytokines

ROS/RNS
Lactate

Astrocyte swelling —
and dysfunction ™~ YaE
‘ Brain oedema

~——  Neuronal —
disfunction

HE clinical
manifestations

S/

' ' ! ' f

Liver failure Portosystemic  Malnutrition Electrolyte Precipitating Drugs Microbiota
Hepatocyte shunting Sarcopenia imbalance events Benzodiazepines  dysbiosis
dysfunction TIPS Frailty Hyponatremia Gl bleed Opioids Bacterial

Hyperkalemia Constipation translocation
Renal failure Infection

BBB
permeability

Rose. J Hepatology. 2020



Management : Diagnosis

e Covert: Psychometric or neurophysiological tests
e Gradel: inattention, anxiety, dysphoria, trivial lack of awareness, sleep wake reversal
e Overt - exclude other causes

e Role of ammonia measurement

High negative predictive value

Careful sampling, handling and measurement

Level in cirrhosis: unclear correlation with severity / prognosis of H.E
High levels in cirrhosis : target for treatment - controversial

o O O O
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Treatment
, , Osmotic laxatives
AI rWCIY prO'l'eC‘l'Ion g Lactulose: primary prevention in CP B,C
H.E Grade 3 -4 @
.E Grade 3 -
S Polyethylene glycol
Rifaximin
Add on to lactulose for secondary
prevention
Rule out other L-ornithine-L-
causes/ aspartate
Precipitants

Stimulation of hepatic urea synthesis .
and muscle glutamine synthesis °LC.

In refractory to 15t line T




...................... Mechanism of Action S
ot

Lactulose and lactitol

conversion
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OO V/ /1YY
Management of Persistent /
Refractory H. E

e Embolization of shunts: MELD <1
e Albumin and albumin dialysis : anti-inflammatory effect and toxin binder

e Nutrition : high energy, high protein diet prevent sarcopenia and promote muscle
glutamine synthesis.

e Liver transplantation : Ultimate treatment. Persistent neurological complications in some
recipients (8 - 47%)

e Fecal microbiota transplant : stimulation of hepatic urea synthesis. Trials ongoing




CardioPulmonary complications in Cirrhosis

Cirrhotic cardiomyopathy o

Portopulmonary Hypertension

—_—
—
—_
—
—
—
—_—

Hepatopulmonary syndrome

Ascites, Hydrothorax

Muscle wasting

Lung damage in liver disease : AATD,
CF




Portopulmonary Hypertension

« PHin patient with portal HTN in absence of other causes

o Elevated mean Pulmonary arterial pressure (mPAP), elevated
pulmonary vascular resistance and normal Pulmonary
capillary wedge pressure (< 15mmHg)

o Classification based on mean Pulmonary pressure
o Mild: mPAP 25 - 35 mmHg
o Moderate: mPAP 35 - 45 mmHG

. o Severe: mPAP > 45 mmHg



PPHT 5 Year Survival

100
80+
. 64 + 2%
Be ] q‘-“-—ﬁ—'h
=~ 60-
4]
> 40 £ 6%
Z 40 e —————
=
m -

— IPAH/FPAH, n=1190°

201 --- PoPH, n=153"
1 Overall Wald chi-square £<0.001
c L} ) L L L
0 1 2 3 4 5
# at risk: Time From Diagnosis (Years)
IPAH/FPAH 419 485 527 472 393 311
PoPH 56 63 59 55 43 27

Krowka CHEST. 2012
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PPHT Clinical features and evaluation

Asymptomatic, exertional dyspnea, Features of RH failure
Female, autoimmune liver diseases, Spontaneous portosystemic shunts

Echo for high risk patients : symptomatic + asymptomatic (pre liver
transplant, pre TIPSS)

Echo findings of RVSP > 50 mmHg / PASP > 40 mmHg
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Pathogenesis and treatment /// RS

PROSTACYCLIN ENDOTHELIN NITRIC OXIDE
PATHWAY PATHWAY PATHWAY

VASCULAR
LUMEN
ENDOTHELIAL
CELLS
arachidonic acid — @ — prostaglandins pro-endothelin — — fragments L-arginine — @ — L-citrulline

@ ENDOTHELIN RECEPTOR
[ ]

ANTAGONISTS NO
°
~ ~ o

le
®, PGl > receptor ET - 1A receptor

PHOSPHODIESTERASE 5
INHIBITORS

S)

SMOOTH
MUSCLE CELLS

|

VASODILATION
ANTIPROLIFERATION

Liver International, Volume: 35, Issue: 6, Pages: 1646-1660, First published: 27 January 2015, DOI: (10.1111/liv.12791) o ®




PPHT outcomes in liver transplant

e Liver transplantation : relative contraindication
e Severe mPAP - absolute

e Moderate mPAP 35 - 45% high risk of prolonged hospital stay and ventilator
dependence.

e Aggressive optimization of patients pre Liver transplant



g Hepatopulmonary syndrome ‘

e Disorder in pulmonary oxygenation caused by intrapulmonary vasodilatation
(or pleural + pulmonary AV communication) in setting of portal hypertension

e Diagnostic criteria
o Hypoxia (pAO2 <70 or Alveolar-arterial (AA) gradient > 15)
o Pulmonary vascular defect (on contrast echo or lung perfusion scan)

e Setting : Cirrhosis, Prehepatic PH without cirrhosis, Acute liver failure



/

Hepatopulmonary syndrome

CBDL Liver

Fibrosis — cirrhosis
Liver injury — dysfunction

ET—1 Bacterial translocation
production Endotoxemia
- Fo

Accumulation of
monocytes — macrophages

® VEGF-A
4 production

> =2 VEGFR
L) - 2
receptor S
ENOS> D (= ~Akt / ERK
PULMONARY 1 CX3CR1
ENDOTHELIAL CELLS

NO Endothelial cell survival NO cO
and proliferation

VASODILATION ANGIOGENESIS VASODILATION
L | J

-
HEPATOPULMONARY SYNDROME

CAPILLARY
DILATION

e

VENTILATION — PERFUSION MISMATCH
DIFFUSION RESTRICTION




Hepatopulmonary syndrome

1 Prognosis

23% Five-year survival

MELD Points

22, and additional every three months

Outcomes post liver transplant

85% correction of hypoxemia
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Cirrhotic Cardiomyopathy

Cgrdigc dys.fu'nc’rion in patients Diqgnosis . EChO, MRI
with cirrhosis in the absence of o
known cardiac disease l. J Systolic dysfunction: blunted repsonse to stress

Diastolic dysfunction : altered relaxation

Course Treatment

[+
Asymptomatic No standard therapy

Manifest as heart failure post TIPSS or LT
Complicate AKI

VO O U Y4



Sarcopenia and Frailty

Impaired muscle mass ; function Dldg NOSIS
LJo
L J Sarcopenia — MRl or CT skeletal muscle
index
Frailty : liver frailty index, Perfomance
status, 6 minute walk test

Pathophysiology “ Treatment °

Cytokines, DAMPS, PAMPS,
hyperammonemia, underlying etiology

Liver etiology optimisation; Nutrition;
Exercise program; Testesterone L

VO O U Y4



Summary

Cirrhosis is associated with a multitude of complications
Management requires multi displinary approach

Early recognition and targeted treatment improves outcomes and
quality of life

Guideline guided therapy and adaptation to local resources and
expertise

Liver transplantation is the definite treatment for many advanced
complications

e

WITS

UNIVERSITY
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